The antioxidant activities of the methanolic extracts of 9 Salvia species and 15 other Lamiaceae plants growing in Iran were evaluated using ferric reducing antioxidant power (FRAP) and 2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging assays. FRAP values ranged form 8.5 to 79.0 μM quercetin equivalents/g dry weight, and IC 50 values in the DPPH assay from 115.7 to 1350.2 μg dry weight/mL. Salvia species showed the highest antioxidant activities. S. santolinifolia, S. eremophila and S. palestina, which have not been studied before, were the most active plants. These were more active than the previously studied species from this family, such as S. multicaulis and Marrubium vulgare. S. hydrangea and Gontscharovia popovii also showed high antioxidant activities. FRAP and DPPH assay results showed good correlations with the total phenolic contents of the plants, measured by the Folin-Ciocalteau assay (r 2 = 0.925 and 0.799, respectively, p < 0.0001). In conclusion, our study shows that some Lamiaceae plants growing in Iran represent good potential sources of natural antioxidants useful for either prevention or treatment of oxidative stress-related diseases.
Antioxidants provide protection against oxidative damage by various mechanisms including the scavenging of reactive oxygen and nitrogen species and alterations in the gene expression that boost antioxidant defense systems [1] . Epidemiological studies have shown that a higher intake of fruit and vegetables reduces significantly the risk of cardiovascular diseases [2] and certain cancers [3, 4] , an effect which is, at least in part, attributed to antioxidants [5] . However, the intervention trials with single vitamin antioxidants such as β-carotene, vitamin E and C have failed to show beneficial health effects [6, 7] . One reason could be that the protective effects of dietary plants are caused by other antioxidants, like polyphenolic compounds such as flavonoids and hydroxycinnamic acids, which are present at high levels in many plants or probably by a concerted and additive action of several antioxidants together [8] . For these reasons, the use of whole plantderived products seems to represent a better strategy to overcome oxidative stress compared with the use of single antioxidants. In this context, screening various plants from different geographical locations is of great importance and may lead to the identification of novel plants with high activities.
Lamiaceae is a large family of plants, which includes many medicinal plants with important biological effects, many of which have been studied for their antioxidant activity [9] [10] [11] . In particular, different species of the very widespread genus Salvia, contain a large array of polyphenolics [12] and have remarkable antioxidant properties [13, 14] . There is a large diversity of the Lamiaceae family in Iran and many species have been used in Iranian folk medicine for various purposes [15, 16] . Some of these species, including a number in the genus Salvia, have also shown strong antioxidant activities and other biological properties [17, 18] . However, many of these potentially useful plants have not been screened for antioxidant activity. Salvia eremophila and S. reuterana are endemics of Iran [19] . Furthermore, Marrubium vulgare, S. hydrangea, S. macrosiphon, S. syriaca and Teucrium polium have been used in Iranian folk medicine [15, 16] .
The antioxidant activities of the methanolic extracts of the aerial parts of the plants were measured by the ferric reducing antioxidant power (FRAP) and (2,2-diphenyl-1-picrylhydrazyl) (DPPH) scavenging assays. The FRAP assay, measures the ability of the test compound to reduce Fe (III) to Fe (II), and has been widely used to determine the antioxidant activity of pure compounds [20] , and food and plant extracts [11, 21] . The DPPH assay evaluates the free radical scavenging ability and is also one of the most prevalent assays used in the screening of plant extracts for antioxidant activity [9, 10, 13] .
Antioxidant activities of the plant extracts are reported in Table 1 . A good correlation was found between FRAP and DPPH assays. As can be seen in table 1 , the extracts of the Salvia species showed high antioxidant activities. We found that S. santolinifolia, S. eremophila, S. palestina, S. multicaulis, S. hydrangea and S. syriaca, in decreasing order of efficiency, showed the highest antioxidant activities in both the FRAP and DPPH assays. It is interesting to note that S. hydrangea is used in Iranian folk medicine as a remedy for rheumatic diseases [15] , a disease that involves oxidative mechanisms [22] . The only species among the For comparison purposes, we also tested some previously investigated Lamiaceae plants, such as Marrubium vulgare [24] , Phlomis bruguieri [25] , P. olivieri [25] , P. persica [26] and Sideritis montana [27] that have been reported to possess good antioxidant activities. It is interesting to note that most of the Salvia species in our study showed higher antioxidant capacities compared with the previously studied Lamiaceae plants (Table 1) .
Total phenolic contents of the tested plants showed good correlations with the results of FRAP (r 2 = 0.925, p < 0.0001, data not shown) and DPPH methods (r 2 = 0.799, p < 0.0001) ( Table 2 ). This means that
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Natural Product Communications Vol. 5 (2) 2010 263 phenolic compounds provide the major contribution to the antioxidant activity of the plant extracts measured by these assays. This is in line with the observation of other authors who found similar correlations between total phenolic content and antioxidant activity of various plants [28] . Extraction: Methanolic extracts of the plants were prepared as follows: 7.5 g dry plant, after being defatted with light petroleum, was macerated in 200 mL methanol/water (90/10) for 2 days with one change of solvent after 1 day. The extract was filtered and then concentrated in a rotary vapor in less than 10 min. Finally, extracts were freeze-dried overnight in a lyophilizer (Eyela, model FD 100). Lyophilized powders were weighed to calculate the yield, and kept at -20°C until used. Shortly before each experiment, the lyophilized powder was dissolved in methanol at the desired concentration and tested for antioxidant activity and total phenolic content.
Antioxidant activity measured by the ferric reducing antioxidant power (FRAP) assay:
The FRAP assay was performed as described previously [29,30a] . Briefly, the FRAP solution was prepared freshly by mixing 10 mL of acetate buffer 300 mM, pH 3 
